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1. Punica granatum L.
2. Phenolic acids, tannins, flavonols and anthocyanins
3. Atherosclerosis
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Fig 1 Experimental set up of the forced air cooling
1.Air circulating pipe, 2.Relative humidity indicator,
3.Sensors interface, 4.Air tunnel, 5.Backward
centrifugal fan, 6. Thermostat, 7.Cooling system,
8.Weight indicator, 9.Microprocessor unit,
10.Controllable air velocity equipment
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Table 1 Cooling parameters in different layers of pomegranate (a, b, ¢) V=0.5 m/s (a)

Placement -1 2 *
of SeNSors J C(s™) H(s) S(s) R E(%)
Center 1.1611 0.0002454 3433.23 9082.35 0.9951 2.87
Peel 0.8735 0.0003178 1755.51 6117.67 0.9960 3.20
V=1 m/s (b)
Placement -1 2 *mro
of SeNSors J C(s™) H(s) S(s) R E(%)
Center 1.1315 0.0002845 2870.62 7743.36 0.9971 2.15
Peel 0.8923 0.0003819 1516.61 5146.61 0.9990 5.51
V=1.3 m/s (c)
Placement -1 2 (0
of Sensors J C(s™) H(s) S(s) R E(%)
Center 1.2114 0.0003196 2768.85 7106.44 0.9960 3.69
Peel 0.7735 0.0003707 1177.01 4916.68 0.9904 5.57

*Maximum difference between the experimental and regression data
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Table 2 Conventional heat transfer coefficient
and Reynolds number at different airflow
velocities

Airflow Reynolds Conventional heat

velocity  number transfer coefficient
(m/ s) (W/m?* °C)
0.5 2877.73 11.02
1 5931.35 15.46
1.3 7582.57 17.80
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Fig 2 Cooling curves (experimental and regression) in the center and peel of pomegranate
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Table 3 Weight loss at different airflow

velocities
Airflow Initial Final Percent of
velocity weight weight weight
(m/s) (2 (2 loss
0.5 385.43 384.70 0.19
1 378.31 377.22 0.29
1.3 355.53 354.78 0.21

o caslie 5 SO S Gy 53 b S B Jpl b
S 53 S Sl Sl 038 e o B )l JU
A3 1/00 U b Sl cadls 5 e ) B 0/0 (glan O >
oAl 5 ol JLED (Gl b 5 S Ty RalS S e s
@l s e VY A ) Slea O e Aul5el Ll
VA sl Ecel s S Iy Jill S e s b s
SIS 53 A DAL 3 e (SIS 3 G
e 2 Sl Ol S e sy (St O 3
L L ine ol acan ol pli asyls U085 5 00 s e
T e P R

M)@J}j\)

5. Inversion
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Effect of airflow velocity on cooling kinetic of different layers of
pomegranate by forced air precooling
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The objective of the present study was to detemine the influence of airflow velocities on precooling
process of pomegranate with thin peel (Shahvar variety), to evaluate the cooling rate and temperature
distribution in this product in order to design and optimize the precooling system. Forced air cooling was
applied for precooling the center (arils) and peel (outer layer) of pomegranate. Airflow velocities were
0.5, 1, and 1.3 m/s and the air temperature was 7.2°C in the air tunnel during the experiments. For
calculating cooling rates (half and seven-eighths cooling time), lag factor and cooling coefficient were
determined from the experimental data by a regression analysis. Also, cooling heterogeneity was
evaluated in the center and outer layer of pomegranate at different airflow velocities. The results showed
that with increasing the airflow velocity from 0.5 to 1.3 m/s, cooling rates increased. Furthermore, with
enhancing the airflow velocity, half and seven-eighths cooling time decreased up to 19.35 and 21.76% in
the center and by 32.95 and 19.63 in the peel, respectively. This finding was due to increasing convective
heat transfer coefficient. Cooling heterogeneity decreased from 0.5 to 1 m/s and then increased at the
airflow velocity of 1.3 m/s. This parameter was dependent on airflow velocity, cooling coefficient and lag
factor. The influence of airflow velocity was low after 6400s from starting the cooling process both in
center and in peel. The overall results demonstrated that application of this method can explain unsteady
heat transfer in precooling process of pomegranate and probably can be used for the other similarly
shaped fruits.

Keywords: Pomegranate, Forced air cooling, Cooling rate, Precooling, Temperature distribution
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